Are patients who are provided with details about anaesthesia risks on the eve of surgery better informed, and does the information increase their anxiety? Forty (ASA Class I or 1/) patients scheduled for surgery requiring general anaesthesia were randomly allocated to either a routine or a detailed information group. Levels of anxiety were assessed by the Spielberger State-Trait Anxiety Inventory. Actual knowledge of risks was assessed by a special visual analogue scale. Patients had experienced an average of five previous anaesthetics and so most patients in both groups knew the risks of common complications such as nausea and sore throat and were able to represent them accurately on the visual analogue scale. The detailed group, however, had gained more accurate knowledge of the likelihood of two rare complications, death (P< 0.001) and serious tooth damage (P < 0.05). Notwithstanding, there was no difference between the groups in anxiety. Thus, provision of detailed information about the risks of the complications of general anaesthesia did increase patients' knowledge but did not increase patients' levels of anxiety.
The 1989 joint report of the Australian, Victorian and New South Wales Law Reform Commissions on Informed Decisions on Medical Procedures 1 summarises the guidance provided by the courts in respect to information about risk: "Information about the possibility of serious harm should normally be given even if the chance of it occurring is slight. Similarly, information should generally be given if the potential harm is relatively slight, but the risk of it occurring is great".
The provision of risk information to patients satisfies legal requirements of informed consent, and allows patients the autonomy to make informed choices. 2.3 While a number of studies have shown that most patients cope better with stressful medical procedures if they were warned about the distressing aspects of the procedure beforehand,4.6 some patients are disposed to be "information avoiders" and they may cope better with only reduced amounts of information. 7.8 So what exactly should patients be told about the risks associated with their general anaesthetic when they are seen the night before surgery? Information about common complications is readily available. Basic anaesthetic textbooks typically state that approximately a third of patients complain of sore throats after a general anaesthetic and, although the incidence of nausea varies considerably between studies, it would be safe to say that at least a quarter of patients suffer nausea and vomiting after anaesthesia.
The incidence of anaesthetic catastrophes in this country is a little harder to ascertain. The National Health and Medical Research Council report 9 on anaesthetic-related mortality in Australia in [1985] [1986] [1987] recorded 153 anaesthetic-attributed deaths (with statistics not available from three States and Territories). As their estimate of minimum anaesthetic mortality rate was 1:36,000 anaesthetics given, it would seem reasonable that a risk of death due to anaesthesia of 1:20,000 would not understate the risk. Figures for the incidence of other complications are less sure but can be extrapolated. Injuries reported to the Medical Defence Union 1970-82 '0 indicate that for 591 deaths there were 159 cases of damage to teeth and 55 cases of awareness. These proportions were used to estimate an incidence of 1:30,000 for severe damage to teeth, 1:200,000 for awareness, and by similar extrapolation 1:80,000 for some degree of brain damage. These ratios were assumed to be correct for the purpose of this study, although it is recognised that they may possibly be too low due to under-reporting to the Medical Defence Union. While few doctors would argue that patients should not be warned about undesirable experiences they they will certainly, or probably, experience, the disclosure of risk of highly unlikely events which the patient would consider very stressful is seen by many as engendering unnecessary anxiety in the patient population.
Some information is available about patients' desire for information. Lonsdale and Hutchison 11 asked patients whether they desired information of the risks associated with anaesthesia. While most patients wanted to know the common side-effects, only 66070 of Canadian patients and 40070 of Scottish patients studied expressed a desire for information about dangerous complications of anaesthesia. The anaesthetist, especially, faces a dilemma. The serious risks associated with anaesthesia are death, brain damage and awareness, and the possibility of any of these would be expected to elicit anxiety. Secondly, an anaesthetist usually meets the patient on the night before surgery, and the consequences of a severe anxiety reaction by the patient would result in cancellation of scheduled surgery, or require pharmacological control of the anxiety state preoperatively.
A recent British study on informed consent for elective inguinal hernia repair 12 found that a very detailed account of what might go wrong did not increase patients' anxiety and had the advantage of allowing them fully informed choice before they consented to surgery. However, although the researchers took care to communicate clearly, their design included no checks on whether the information was actually understood by their patients. The research to be described below did include this important feature in its methodology.
Combining information about anaesthetic risk with typical instruction to patients on the night before surgery, and with enough detail about the mechanisms of an anaesthetic to have the patients understand what their risks meant, produced a three-to four-minute explanation which it was felt fulfilled the spirit of the Law Reform Commission Report recommendation.
A study was set up, approved by the Hospital Ethics Committee, to see whether more cautious medical practitioners were correct, and that such information would have patients refusing consent or going into anaesthesia terrified by the prospect that something terrible was about to happen to them. Arrangements were in place to terminate the research and ameliorate the situation should this eventuate with any patient. The study would also seek to determine whether the extra time spent "informing" patients did actually result in their having a better understanding of the risks associated with their decision to undergo general anaesthesia.
METHOD
The research was conducted during 1992 at a 200-bed district general hospital. Subjects studied would be giving consent for their own operation or be consenting for surgery on a child. All patients were of ASA status 1 or 2 and no subject had a history of psychiatric disease or was taking medications which might alter mood, other than benziodiazepines at night. Because some of the information related to complications of endotracheal intubation, only patients who would require intubation were included.
The Spielberger State-Trait Anxiety Inventory, which has been used extensively in research on anxiety associated with hospital treatment, was adopted. ]], 14 The instrument includes separate scales for trait and state anxiety. Trait anxiety refers to relatively stable personality differences in the tendency to perceive stressful situations as dangerous and to respond in an anxious way. State anxiety is the level of anxiety at a particular moment, and is a function of the situation rather than of personality. Even individuals who are not overly predisposed to anxiety may experience elevated state anxiety in a particular situation. Spielberger has shown this scale to be highly reliable and sensitive to changes in anxiety states, subjects increasing their scores on average by 1.5 standard deviations from normal to stressed situations. 15 It was decided to regard only one standard deviation as clinically significant and, to detect such change with 80070 power and an alpha level of 0.05, a total sample size of 34 would be sufficient.
Forty consecutive patients were randomly allocated to two groups of twenty. Operating lists were screened for patients fitting the selection criteria and patients were included in the study if they gave consent. One group, the routine information group, were to receive an explanation of their anaesthetic, the preparation for theatre, the routine within the theatre and the experiences to be expected in the recovery room. They were warned that they might have nausea or vomiting, and have a sore throat after the anaesthetic. The second group, the detailed information group, were to be given exactly the same information, but would also be told the numerical incidence of nausea and vomiting, and sore throat, and would be given the numerical incidence of death, brain damage, damage to their teeth and awareness. In all other respects the groups would be treated identically. The two levels of information as presented by means of an audible tape recording and a clear typescript are shown in Appendix A. According to the Flesch Readability Formula, the routine script was in the "fairly easy" category, equivalent to six years of education, and the detailed script was in the "standard" range, equivalent to seven to eight years of education.
After delivering the information about anaesthetic risk to the patient, patients would then be immediately assessed for state anxiety. State anxiety is strongly associated with trait anxiety, which is a more stable personality disposition. Accordingly, the comparison of the groups for state anxiety would be adjusted by using the patients' predetermined trait anxiety scores as a covariate.
Each subject would then be asked to estimate or recall the incidence of various risk events associated with general anaesthesia. Would indeed the group who had been given the detailed information be any better than the control group (whose information came from general knowledge or that associated with previous anaesthetics) at indicating the incidence of a risk event?
There is no established means of testing a subject's ability to indicate their knowledge of the incidence of very rare events and so a special visual analogue scale was developed for this purpose. It is well demonstrated in the literature that some people are more comfortable with words such as "frequently" or "rarely", while others identify a numerical incidence such as I in 10,000 more readily. To satisfy both preferences, verbal expressions that have achieved broad consensus were linked with corresponding numerical probabilities on the scale. [16] [17] [18] [19] [20] [21] Several recent critical reviews have shown that visual analogue scales can achieve satisfactory reliabilities and validities in a range of clinical situations. 22·24 Although horizontal formats with low values to the left have been most common, Gift 22 has shown that vertical scales may be easier to use. The reviews also show that the labelling of the extreme poles is critically important and that careful labelling of intermediate points of the continuum can increase sensitivity. Accordingly, a logarithmically calibrated vertical scale capable of recording very low probability events was devised. The scale was labelled with both the vertical and numerical descriptors of probability shown in Figure 1 .
In the statistical assessment of a patient's ability to estimate or recall a risk, the level on the scale corresponding to the information given to the detailed information group was deemed to be the "correct" answer. Patients were scored for absolute degree of error in millimetres from that "correct" point. Data were treated as ordinal, and group differences were analysed statistically by Mann-Whitney U-tests. Additionally, each response was scored right or wrong according to whether it fell within an arbitrary one centimetre of the "correct" point. Group differences in these right or wrong classifications were analysed by Chi-square tests.
PROCEDURE
Patients were approached at a time when they were likely to be interviewed by their anaesthetist, usually Anaesthesia and Intensive Care, Vol. 21, No. 6, December, 1993 the night before surgery. Both the aim and the thirtyminute protocol of the study were explained, and those patients consenting to participate in the study signed a written consent. Details of sex, age, educational background, use of nocturnal benzodiazepines, educational standard, ethnic background, number of previous anaesthetics experienced by the subject, and whether or not the consent was for self or a child, were noted. All respondents included in the research were judged to have sufficient facility with the English language and interpreters were not required. Patients were then tested for trait anxiety, with the inventory reproduced in large print to reduce confusion, and responses were recorded by the researcher or a research assistant.
The subject was then introduced to the special visual analogue scale, listened to the taped explanation of how to use the scale and asked whether he or she would like to hear that taped explanation again. No-one wanted it to be repeated. To allow a subsequent check that subjects could use the scale properly, they were then asked to mark on blank scales the incidence of three events in everyday life:
a. If someone is having a baby what is the chance they will have a boy? b. If someone you did not know came into this room what is the chance that today is their birthday? c. What is the chance of someone living to WO?
The subjects were not given further instruction on the use of the scale, and were then asked to listen to the tape-recorded explanation of their general anaesthetic. They were also handed the typescript to be read while they listened to the tape. Whether the subject received the control or the detailed explanation was determined randomly before the subject was approached. Immediately after the explanation the subject was given the state-anxiety scale, again with response reproduced in large letters, and recorded by the researcher or research assistant. Lastly, each subject was told that complications sometimes occur with a general anaesthetic and was asked to mark six blank scales to show the risk of the following complications (always in the same order):
a. the risk that someone might have a sore throat or hoarseness as a result of their general anaesthetic; b. the risk that someone might die as a result of their general anaesthetic; c. the risk that someone might have serious damage to their teeth as a result of their general anaesthetic; d. the risk that someone might suffer nausea or vomiting as a result of their general anaesthetic; e. the risk that someone might remember the operation or be awake while the operation is being performed; f. the risk that someone might suffer brain damage as a result of their general anaesthetic. Table 1 shows that the two groups were balanced for sex, education, use of nocturnal benzodiazepines and the number of previous general anaesthetics. The group given the detailed information on risk was slightly older than the control group, with a mean age of 51 compared with 42 years (t(38) = 1.98; P = 0.055). The groups did not vary in their ability to use the scale when tested by the three questions of general knowledge. All forty patients were within 8 mm of the 1:2 ratio that a baby will be a boy. However, the wide range of estimates for guessing a birthday (assumed to be 1:365) and of the likelihood of living to 100 years (estimated at 1:20,000) indicated that people were guessing wildly, and in retrospect events should have been chosen that people would be more familiar with. Nonetheless, it was clear that patients understood the use of the scale, and this was vindicated by the accuracy of their reports of common complications, with which they were generally familiar, having experienced a number of anaesthetics. The mean Spielberger traitanxiety scores of the routine and detailed information groups were 38.2 (SO 9.9) and 34.2 (SO 13.5) respectively. The means were not statistically different (1(38) = 1.08, P = 0.29) and were very similar to the means reported for normal adults.
RESULTS

TABU: I
Characteristics of the Routine and Detailed Information Groups
The Spielberger state-anxiety score, which was measured immediately after the subjects had received their information about anaesthetics, produced a score of 35.2 (SO 12.3) for the group receiving routine information, and 32.6 (SO 14.0) for the group that was given risk information. These means were similar to those reported for adults who are tested under relatively non-stressful conditions, but somewhat lower than general medical and surgical patients (mean 42.4; SO 13.8) as reported by Spielberger. 13 To control for the slight difference between the groups on trait anxiety, an analysis of covariance of state anxiety was carried out, with trait anxiety as the covariate. There was no significant difference in state anxiety between the two groups. Means adjusted for the covariate were 33.5 and 34.35 respectively (F(1,37) = 0.09, P = 0.77). Thus, receiving detailed risk information had not increased the anxiety level of the study group above their control group in any way that could be measured by the Spielberger scales.
Histograms showing the distributions of patients' estimates of risks are shown in Figure 1 . Responses falling between the marked categories were recorded at the closest category.
For questions about the common complications of sore throat and nausea, 30 of the 40 patients were categorised as correct and there was no significant difference between the groups.
In response to the question about the risk that someone might die as a result of their general anaesthetic, only three of the control group had a correct answer, but eleven of the patients given detailed information were able to give the correct answer (Chisquare, with the Yates continuity correction = 5.38, df = 1, P < 0.05). The Mann-Whitney statistic for absolute mm of error was U = 73, P < 0.001, indicating that the detailed information group was significantly better informed. Patients in the routine information group were found to overestimate the likelihood of death.
For the question about serious damage to teeth, three of the detailed information group were able to qualify as correct, but none of the control group. These frequencies are too Iow to permit Chi-square analysis, but the Mann-Whitney U statistic (U = 108, P < 0.05) indicates a significant difference between the groups, favouring the detailed information group.
On the question about awareness under anaesthesia, 12 of the 40 patients were categorised as right, but there were no significant differences between the two study groups in rankings or in right/wrong classifications. Likewise, in the question about brain damage, while 17 of the 40 patients were categorised as right, again there was no significant difference between the groups.
DISCUSSION
Receiving detailed information about the risks associated with anaesthesia on the night before surgery did not make patients more anxious. The fact that these patients were recording anxiety scores lower than those Ananlhesia and InlenS;\'(> Cure, Vol 12 acknowledged that their study was flawed by their rather crude measurement of apprehension and also, because their study was undertaken as patients came into the operating room, their anxiety levels may have been blunted by premedication. It should be noted that, in the present research, anxiety was measured soon after the presentation of the risk information to the patient. It is possible that anxiety might develop given more time for contemplation of the information and this possibility needs to be investigated in the future.
It is not surprising that both groups scored well on estimates of frequency of the common complications of anaesthetic, sore throat and nausea, because the average experience of anaesthesia was five previous anaesthetics. The number of previous operations experienced by a patient may be an important variable in coping with information about procedures and risks, but the number of patients in this project were not sufficient to allow this variable to be adequately investigated.
The incidence of death due to anaesthetic was the first number given to the detailed information group after the introductory sentence, "However, having an anaesthetic is a serious business, and sometimes, like all things in medicine, things go wrong". As Ley" has pointed out, the salience of information presented first in a sequence, the primacy effect, can result in superior encoding and subsequent recall. The salience of this particular information may also have been heightened by a general population focus on death as a major complication of anaesthetics and surgery. Clearly, being given this number helped the detailed group record it more accurately on the scale.
Likewise, the incidence of damage to teeth is the first number given in the final paragraph of the detailed information, and receiving the information did help the study group score better when tested on the scale. While it would indicate that people remembered the number they were given, we need to point out that the concept of "severe damage to their teeth" is so subjective that it is unreasonable to expect the control group to be able to guess the incidence accurately and, indeed, the figure used was derived from very old statistics, and could not be substantiated because the local Medical Defence Union had very few recorded incidents of "severe damage to teeth".
In conclusion, this small study would indicate that, if you give people a very limited amount of information, they can retain it long enough to be able to reproduce it better on a scale a few minutes later than a group not given the information. Of the four probabilities given in the detailed information about low-risk events, two numbers were remembered better by the study group than were guessed by the control group.
Most importantly, this risk information does not appear to make patients more anxious.
Anaesthetists can feel more comfortable giving patients information about risks, knowing that such information will not increase their anxiety, and while patients may not recall most of the risk information given to them and-as Hutson and Blaha recently reported,27 even those patients who do remember the information they were given preoperatively will probably have forgotten it by the time they leave hospital-the real benefit is that the extra time spent with the patient allows development of trust between a patient and their anaesthetist.
